INTRODUCTION
In the last updated Guideline, "Management of Hypertensive Disorders of Pregnancy", in 2014, the Society of Obstetric Medicine of Australia and New Zealand recommends assessment of maternal medical and obstetric history for risk indicators that predispose women to pre-eclampsia (PE). Women who are considered at high risk are recommended prophylactic treatment with low-dose aspirin, 1 as randomised trials and meta-analyses have shown a reduction in the risk of disease with this intervention. 2, 3 Unfortunately, the prediction of PE with maternal history alone is limited. When history-based screening is used, just 40%
of women who will develop preterm PE are identified. 4 As a result, up to 60% of women who would otherwise benefit from aspirin do not receive the necessary prophylaxis. 5, 6 Furthermore, within
The current approach to screening for pre-eclampsia is based on guidelines that rely on medical and obstetric history in early pregnancy to select a high-risk group that might benefit from low-dose aspirin. However, combined screening tests with the addition of biophysical and biochemical measurements have shown significantly better detection rates for preterm pre-eclampsia. Furthermore, the administration of aspirin for the 10% screen-positive group can lead to a significant reduction in severe and preterm forms of pre-eclampsia. This review aims to answer frequently asked questions related to the clinical implementation of screening and the management of screening results.
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aspirin, hypertensive disorders in pregnancy, pre-eclampsia, prevention, screening just 12-24%. 6, 7 An alternative approach is to use predictive tests based on competing risks or logistic regression models to estimate the individual probability of developing PE using maternal demographic characteristics, medical and obstetric history, and biomarkers. [8] [9] [10] [11] The Fetal Medicine Foundation (FMF) algorithm has a significantly higher detection rate for preterm PE, and it might therefore improve outcomes when implemented. 5, 12 This article aimed to answer common questions in routine clinical practice about the combined screening test for PE.
WHAT IS A GOOD SCREENING TEST?
A good screening test should identify important health problems at asymptomatic or early stages of disease, be easily accessible, fast, economically balanced and should have a reasonably acceptable false positive rate to minimise possible harm from unnecessary intervention. 13 An accurate screening test for PE is highly desirable, because PE is a significant cause of maternal and perinatal morbidity and mortality, and an effective, safe and cost-effective preventative strategy is available.
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WHAT IS THE PROPOSED METHOD OF SCREENING FOR PE ACCORDING TO WIDELY USED CURRENT GUIDELINES?
The for preterm PE and 89% for term PE, with a high SPR of 64.2%.
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According to the 2013 ACOG criteria for the use of aspirin based on obstetric history alone, the DR is 5% for PE <37 weeks and 2% for PE ≥37 weeks, at a 0.2% SPR. 5 Individual-risk calculation using the FMF algorithm with maternal history alone identifies 41% (95% CI 28-54%) of preterm PE and 37% (95% CI 30-45%) of term PE at a 10% SPR.
WHAT IS THE SCREENING PERFORMANCE OF INDIVIDUAL RISK CALCULATION FOR PRETERM PE AND TERM PE WITH THE ADDITION OF BIOPHYSICAL AND BIOCHEMICAL MARKERS?
Several models have been developed for the prediction of PE. [8] [9] [10] [19] [20] [21] Most of these models are derived from logistic regression analysis with relatively small sample sizes, and lack internal and external validation. 9, 10 The earlier version of the FMF algorithm was also based on logistic regression analysis, 21 and was recently updated with a larger dataset of >35 000 pregnancies using a competing risks model. 8 The FMF algorithm has been validated in different settings, including in the Australian population.
5,22-24
The new FMF competing risks model assumes that all women would develop PE if they remained pregnant indefinitely. The algorithm estimates the distribution of disease across gestation by combining maternal characteristics and history with the results of biophysical (mean arterial pressure (MAP), mean uterine artery pulsatility index), and biochemical measurements (serum pregnancy-associated plasma protein-A and/or serum placental growth factor (PLGF)). 8 The patient-specific probability of requiring delivery with PE at or below a defined gestational age can then be calculated. 8 This algorithm is embedded in a few commercially available ultrasound reporting systems, and there is a free access risk calculator at https ://fetal medic ine.org/resea rch/asses s/preec lampsia.
Studies have shown that the highest detection rate for PE is achieved using the FMF algorithm with a combination of maternal characteristics and history, MAP, mean uterine artery pulsatility index, and PLGF. In the ASpirin for evidence-based PREeclampsia prevention (ASPRE) trial, a risk cut-off of 1:100 led to a DR of 76.7% for preterm PE, but just 43.1% for term PE, at 9.2% false positive rate (FPR). 25 The test performs best for the detection of early-onset disease with detection rates ranging between 90 and 100% for PE <34 weeks and PE <32 weeks, respectively. 8, 22, 23 Although less common, early-onset disease has the greatest impact on maternal and fetal morbidity and mortality, and as such its prediction is important to improving health outcomes in PE. 26 The FMF model has been internally and externally validated, 4, 6, 22, 23 and is now acknowledged by the International Society of Ultrasound in Obstetrics and Gynecology as the most effective, and where resources are available, the preferred screening strategy for PE. 12 In the recent World Congress of Gynecology and Obstetrics, the International Federation of Gynecology and Obstetrics suggested that all women should be offered first trimester combined screening for preterm PE, and in rural or limited resource settings,
variations of the screening method should be considered.
The risk cut-off used in PE screening is determined by: (i) the background prevalence of PE in a given population; (ii) the accepted SPR for treatment with aspirin; and (iii) cost-effectiveness analysis.
27 As with screening for chromosomal abnormalities, an audit program should be carried out, and equations for risk calculation, multiples of the median of the biomarkers and risk cut-offs might need to be adapted to local populations in different settings.
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CAN SCREENING FOR PE BE PERFORMED IN MULTIPLE PREGNANCIES?
As the background risk for PE in twins is higher than in singletons, the combined screening for PE has a poorer performance in multiple pregnancies, resulting in a very high SPR to achieve reasonable sensitivity. 30, 31 Most national guidelines recommend aspirin for twin pregnancies with one additional risk indicator, and as a result, the majority of this subgroup already receives prophylaxis.
However, efficacy studies for aspirin in multiple pregnancies are lacking. Given insufficient evidence, and the high SPR, the use of this screening test in multiple pregnancies is debatable.
HOW SHOULD WE MANAGE LOW-RISK RESULTS AT FIRST TRIMESTER SCREENING FOR PE IN PATIENTS WITH A POSITIVE HIGH-RISK HISTORY? IS IT NECESSARY TO PERFORM FIRST TRIMESTER SCREENING FOR PE IN HIGH-RISK PATIENTS?
A subgroup analysis of the ASPRE trial showed that patients who are identified as screen-positive according to the NICE or ACOG
guidelines, but are screen-negative with combined screening, have a lower risk of preterm PE than the background risk in the obstetric population (NICE: 0.65% (95% CI 0.25-1.67%) ACOG:
0.25% (95% CI 0.18-0.33%)). 32 This is reassuring for patients as well as care providers. In contrast, considering the limitations of PE screening, which might fail to detect up to 24% of preterm PE, the advice regarding aspirin therapy and follow up for this subgroup should be individualised. Furthermore, a subgroup analysis of the ASPRE study showed that the incidence of preterm PE might not be influenced by aspirin in patients with chronic hypertension. 33 However, the ASPRE trial was underpowered for subgroup analyses, and these results should be interpreted with caution. Given aspirin is safe and further confirmation is still lacking, patients with chronic hypertension should still be offered aspirin therapy.
HOW CAN COMBINED SCREENING FOR PE BE USED IN WOMEN UNDERGOING CELL-FREE DNA TESTING INSTEAD OF FIRST TRIMESTER COMBINED SCREENING FOR FETAL ANEUPLOIDIES?
Offering cell-free DNA testing as a primary screening tool for trisomy 21 has shown convincing results. 34 In women opting for this aneuploidy screening modality, first trimester ultrasound is still recommended to confirm normal fetal development, 35 and PLGF can be measured alongside cell-free DNA for the calculation of PE risk. Some services are now offering screening for PE including PLGF with cell-free DNA testing as a package. ACOG, American College of Obstetricians and Gynaecologists; DR, detection rate; FMF, Fetal Medicine Foundation; FPR, false positive rate; MAP, mean arterial pressure; NICE, National Institute for Health and Care Excellence; PAPP-A, pregnancy-associated plasma protein-A; PE, pre-eclampsia; PLGF, placental growth factor; USPSTF, US Preventive Services Task Force; UtA-PI, mean uterine artery pulsatility index. SOMANZ guidelines performance evaluated for all PE cases with no discrimination of gestational age. 7 Adapted from O'Gorman et al., 5 with permission.
HOW CAN COMBINED SCREENING BE IMPLEMENTED IN LOW-RESOURCE SETTINGS?
Various combinations of biophysical and biochemical markers in the FMF algorithm can be used to achieve different detection rates (Table 2) . 6, 8 Where serum biochemistry is not affordable or accessible, the use of the uterine artery Doppler and MAP leads to a reasonable detection rate with minimal increase in cost. A study carried out in a low-resource area of Brazil using maternal history and MAP achieved a detection rate of 67% for preterm PE.
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CAN COMBINED SCREENING FOR PE BE PERFORMED IN THE SECOND OR THIRD TRIMESTER?
Second trimester screening using maternal factors, mean uterine Although screening at later gestations performs better because of its proximity to the event, and may allow for increased surveillance and tailored models of care, late prophylactic interventions have not been proven to reduce the risk of the disease. Although aspirin may still be beneficial when initiated after 16 weeks of gestation, 40 this finding has not been consistent in the literature, and its maximum prophylactic effect seems to occur when started early.
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HOW SHOULD WE FOLLOW UP PATIENTS WHO SCREEN POSITIVE FOR PE?
Given its excellent detection of preterm PE, a positive screening result should inform closer follow up for signs of PE. In the setting of suspected PE after 20 weeks of gestation, the implementation of sFLT-1/PLGF ratio with its excellent negative predictive value of 99.3% (95% CI 97.9-99.9%) for the development of PE within 1 week can also help in the clinical decision-making process. 42 In women who have been noted to have a higher MAP in the first trimester, commencement of antihypertensives should be considered, as less tight control of severe hypertension has been associated with adverse maternal and perinatal outcomes. 43 Women who are screen-positive also have a higher incidence of small-for-gestational age infants than the general obstetric population. 14 Therefore, serial assessment of fetal growth is recommended in the third trimester. A secondary analysis of the ASPRE trial 14 suggested a reduction in the total number of small-for-gestational age infants with screening and treatment of high-risk women with aspirin. 44 Previous meta-analyses have also suggested a significant reduction in the risk of stillbirth, preterm birth and small-for-gestational age when treatment with low-dose aspirin is initiated.
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IS COMBINED SCREENING FOR PE COST-EFFECTIVE? COSTS ASSOCIATED WITH SCREENING, DIAGNOSIS AND TREATMENT FOR PE
Cost-effectiveness depends on various factors, which are not always clearly ascertainable. The cost of the screening test, implementation of preventative interventions and closer follow up need to be compared with cost savings from prevention of PE, preterm delivery, and long-term morbidity for mother and child.
There is a growing body of evidence that especially early-onset PE and extreme prematurity are associated with an increased economic burden. 26, 46, 47 The ASPRE trial showed an impressive reduction of preterm with PE, 48 with a cost saving of $US560 per woman screened. 48 Further studies focusing on improvement of other maternal and perinatal outcomes, costs related to screening and follow up of high-risk women, and impact on long-term morbidity are required. Recently, a decision-tree model convincingly showed that implementation of PE screening with administration of aspirin to high-risk women could save more than $14 000 000 CAD per year compared with the current approach in Canada.
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WHY NOT OFFER ASPIRIN TO ALL PREGNANT WOMEN?
Prevention of PE with aspirin seems to be safe and inexpensive.
For these reasons, universal prophylaxis has been discussed. 50 However, aspirin prophylaxis for PE has predominantly been evaluated in high-risk patients, and it may not have the same effect in low-risk women. 51 There is concern that if aspirin is prescribed universally without screening, it would likely reduce overall adherence, and may increase the prevalence of side-effects. In addition, adherence could be weaker in high-risk women who are not explicitly being identified as such. In pregnancy, this is compounded by the general advice that it is beneficial to avoid unnecessary medication. Recently, routine use of aspirin has been tested in low-risk women to assess acceptability with reported good adherence of 90%. However, half of the women approached declined randomisation, because they did not want to take aspirin without a good reason. 52 Furthermore, rates of minor vaginal bleeding and postpartum haemorrhage (without influencing the need for blood transfusion) were higher in the aspirin group.
Further studies are also required to assess safety and efficacy in low-risk populations.
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CONCLUSION
Combined screening for PE at 11-14 weeks of gestation shows good detection rates for early and preterm PE, and is superior to the current recommended approach by the Society of Obstetric
Medicine of Australia and New Zealand, NICE and ACOG guidelines. This patient-specific approach is now acknowledged and supported by international bodies, and further trials with a focus on cost-effectiveness, and the affects on other maternal and perinatal outcomes are likely to follow in the near future.
